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«1 9 3 nmf A r F V^-if^fi, ^ ^j^^ ±K^\^X 1 / 13 4 

n m Mft<b $ n ^ i6 . ]g \f^mmt ^%^^hifi-C^:ho 
[0 0 8 0] 

t/c> i<7)^10|life(^m^t:::*>*-^iS^«^^mt'itL{f. X:^|6]:5.i;fY:&|p]lcSv> 
-\-Y^Htfz\.±-Yl5]p]K^n^^m^\Zii^^Xi,. ^ :^^^tit^m^h(Df^-^WL 
[0 0 8 1] 

mm.KX^Mi3i^io^mm<Di&T^m±ir:h:it:fy^x^^o^^<:>x. EGA (JO-zN^;^ 
[0 0 8 2] 
[0 0 8 3] 

m^itm) tLx^{Au)izx^m^-^Mmi:^xy)m^^fi^±mm'^m^^^fz-AK ^(au) 
. e^(pt):5.w(Ag)<^)«t«oii?^:< t i> i-oKx ^^^^fi^mzj^ ^m^^f^^^mm 

[0 0 8 4] 

tfz. c<Dmiomm<Dmmj^T!)^i>^^^MmitmmiKii\^^xit. ^y^^ )\^(.'i^)Ki^^^ 

ffiaE#2 004-3072980 



#11 2004-041848 
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[0 0 8 5] 

Cr203)^ 3£m'^k^>^'^^(Ta205)^ S^'fk-^y (Nb2 05)^ rm^fb-^t^ > (TiOa). nm^ltP 

(Zr02)x 3^'^k^^7->> A(Hf02):5.TO<b9 ^iJ' >(La2 03)<^^'<^i>'5: < t ^> 
lot; J: i9 51^Jt:&tT,^mt^J: <9«^tL^^MM-^lilS&Jhm'f?.Sm (^^i^^jhm't^sa) 

[0 0 8 6] 
[0 0 8 71 

^i,z^ mw^mm.Lx. ■^^m<7)f^ 2 <DMm<DmmK-^--A-:h^mmitmm.iz^^>xum 
o -^tz, \>XT<r>mmKis\'^x\u m^^\zm-t'^Yz%^mm7h^m^\^. ck^xyze 

TfYmi3^^^^^^^zti\^XW'^ ^ ^ i 0 Z*l&*«'^7 oi/NWlcM LTttE^i- -S):^ 

[0 0 8 8] 

^<Dmm±mm.i<z^^^xii^ i^m^^^PLA<Dmn3 A(DMTm<7)mM^^m^3 
r&]) izm^^^^mzmhfixy^^^o m^m^wkh. ^^^^wm<D^-^u3 2 A(DmT<D 

AKKiLx. mm^-f) 3&5-x:^ifi] (xt±+x:^iR]) \,zm^Yx^m-t^<r>\,z 

iwi^LT. xy;^^-':^: o^^\^x^^^^yffii^^-x:^^ OL\i-x-)5n) izi&mp • v 

(D7.y-vMy '^\zx^ x^A(r>i/ ay Y mMii^n^T^ia^mz^n mr:^ f-y-:/ • ry 

[0 0 8 91 

^7t. mM^^mi-3 2o^#{±ms-Cib«?. '?-«o^so^ii^Mo^H^:^{u}i (111 
) mxh^o tfz. mMit^m'^3 2<7)^:i:-^^wm(D^-^u3 2 A. m'^m^^t^MM-r 

^^^(;ii, msmi::^: i9«^$tL^ 7 7'fb-7i5^:t->i''i7 A(MgF2)»'*^^«&tc J; J?^ 
[0 0 9 01 

mm tLx^y^}v (Ta) (om-d^:^^^ y 9 u y tc J; t) $ tL-c o ^-^iti ^-fbm 

\U m.mt^m=^3 2(D7-~^^-m3 2Bi:«-r^^^^?#MESihm (^ilKihlE) O 
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^mmmmm±m mmw±m) t lx± (au) (Dm^^:^^''y ^ 

x^ «9 . %m^'mt 9 5 %m±-eabSo 

(0 0 9 11 

[0 0 9 21 

I16t±. S^^^mP L A03tM^*T-3 2<7)^® (•i':i^/NW1PJJ<7)3feSSI5 3 2 ARV' 

;vi:<^^«M#*^-t-|lI-eab^o 5 Jct±. HI 6 ir^-Ti ^ 1^, tt*&W2 1 4r 

^L-rY:^l6]lCjfflgV^^?^t>t-C*-i>^^^fP3 2 A23LtFx-^^•-■® 3 2 B(^ + X:^[6jffltc 3 
1®0^^myX;i/2 1 a~2 1 C7&^ ^»3 2 A25.^7T•-/^•-M 3 2 B X:^fS]illJ 3 
ffl<^#m^X;V2 2 a~2 2 c;{i«^M$tLTV>-So ttz. mi^MUmme Kli. 1116 13^ 
i-i ^ IC, [1IJR.1=2 3 ^^L-C^^g|53 2 A^S-r^x-/-?-"® 3 2 B X:&[6]iil t:: 2 'f®<7) 
ijSA>'X;V2 3 a> 2 3 b){i*, EIJRlf 2 4 1:^LT5fe^§|S3 2 A:S:r>'T--^-«~® 3 2 BO 
+ X^mAK2m<7)m.Xy:^)^2 4 a> 2 4 b*«^^$tLTV><|>^ 
[0 0 9 31 

(i> 5 (i. mm"^ 2 1 31 X;v 2 1 a ~ 2 1 c =Sr^LT«M^^m^^ 

3 2<7)5feW3 2 ARX/T-^-^-ms 2 B t ^ ^^^W tomKWL^? ^m^-T^o W-WM 
JR^S 6 fi. ETO 2 3 X;v 2 3a, 23b '^^LT. m^m^^W: 5i,zX^ 

5fe^^3 2 AS.tfx-/N--®3 2Bt^J^^^Wt<DmKmi^^fii-zmii^7 ?:IlIJRi-^o 
i^^-^icisv^rti, m#7{±'!7J^^NW±=S:-X:^|nIHiiiEn-ri5«9. ^Mtft^m=^3 2 

:r.^^wt<Dmiimi^7 \,zxy)mfz-^fL^o 

[0 0 9 41 

^/c. mm<D^wx'mirij\^ i+xi^m i<z^j:~^^wi^m-^^xM^m^^"^^m^ 
5 it. mf^m 2 2 Rxfmmy:^)i' 2 2 a ~ 2 2 c ^^Lxmm^^m 

^3 2<7)^3«SS|S3 2 AJSLXf^r-^^-mS 2B t^^^^-WiKDm^mi^T i^^-T^ho WLUf- 
HlJlX^g 6 {i. HIJRIff 2 4 X;i/ 2 4 a , 2 4b ^^^LT. 5 J; 

^^1^^3 2 A^t>'x-vN°-®3 2 B^;':7J^^^Wi:OfB1^;'Klt^n/c^K#7 ^^miR-r'g.o 
^OJ^-^tl^S^V^Tti. m#7{i'>^^^W±=^ + X:^l^l35i£:h.-C:Bl9. mMit^m^S 2 t 

^:r-^^-wt<Dmimi^7 \zxy)mti^nzo ttz. mi^7(D^i^mRxjpmi\xM^m^-r^ 

^ tici 19. ^^mit^iiZ^\,^X iimm^^m"?- 3 2 i:':7J^^NWi:<7)F^tCTW7 It^^K 
[0 0 9 5] 

Iil7{±. W^^^PLAco^jl^^^i^S 2 05fe^S|53 2 A:5.tFx-/^°-® 3 2 Bt 

Y:^r6]ffi<^iim^xji/25.t/aA^x;i't<D^srsi#=^^t-iiiT>3b^o m7Kmi-ai 

YU\^i<zW>'m^fitzmmy:^J^2 7 zWUX^ :^)\^2 9 a. 2 9b t-fs^ffl t-C^#:7<^ 

i;Se^iJ^tLy;:i^^myX;V2 S alStt/'sSAy X;i/3 0 a, 3 0 h ^i^mhX^^7 (D^I^-Bl 
lFIlliR=Sr^f^o o ^l<^«<7)ms.tl^^l3. Y:^fS]lc>^T->y/^lii$-i^'5.|^tc^>'>j^^N 
W<^^t!liiEt'SC-CfS#7 0«*&l:^PSi-^Cli:liJ:i9. mm.it^m^3 2 h^:i-^^ 
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[0 0 9 61 

mm^^m^i^x\^^^fzllb. ^mm^mm^^m=?'3 2Kmm^^^^t:fy^-c^^o tfz 

M fcSi^ife^m P L A t<Dmi>Z^^^'tfzmit 7 <^^5i^^m^ 3 2 '-><^^^S.t>*«:fe=Sr 
I5Jih-t-'2>Ci:7i^-C-i. ^I^^^^.P LA<^^^1±tg=^li#i-;i.i^7&-'-e§-i.o tfz^ tS# 

-t^^tiA^X^^o tfz^ m,Mit^m^3 2immK^mir^£^^:d^fj:<^j:^fzi!b^ 

[0 0 9 7] 

tfz. mM^^m^s 2ox-^^°-■®3 2B. mibmt^it-^^Mmi^^j:^^m>^^'^mmf)^ 

mm ^ ^^'5> fz * ^ ^ii^t:^*?- 3 2 <7)^M I' $ ^ ^mMTi^m^^ ^ <5. i t ^: 
[0 0 9 8] 

L.tzm^\znL^^n^it^Kmz^^mfm^m3nk.:h:ihii^x^ho ttz. 0^mm\z 

[0 0 9 9] 

«es*«2 0 0 nvcmm.<Dmitit\zn'f^m.i\^(r>m^^n\tmi. 4 4•c*>l3^ is 

Si 9 3 nm-eafe-5. A r F v-7 V--if5l&ti> jryNW±i;:feV>-Cl / ID*> 1 3 4 
[0 10 0] 

t^c. Ciotl2<^|li&o?^^l-:&^)i**iSl^m^^St::J:tu(f. X:^l6jS.U^Y:&InJt::i:v> 

x:^[6]. -\-Y:^]^tfz\,t-Y:)3nKmWi^h^^\zi3\^^xi^. ^:^^^wtit^m^3 2 1 

[0 10 1] 

GA (juy/^y:^ h • i/n-/>';v • T7^^ >' h) yf^<Dr ^ 4 > hoXvK. Tv^ 
[0 10 2] 

^fz^ z.(nW.2(rymM(n>1m■^zi)^ii•^^%^W^¥^nim.mzi,'lcv\t. >^^^/^W'£:Sl^^^ 
2(r>%%^3 2 A(^ETOm7fcM^±l-T^@$**^fc'^<?S#^Ill^R^«6 tcj; EliR-r 
[0103] 

ta^^ ^(o%2<nmM(oi^f^.\zii-^ii^'^^^%%^m.\z^^^x\t^ ^mw^wmkM 
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10 10 4) 

^^iiZmi'X^m^^i^^ ^^ti ^m^^fzij'. ^ > ^ ;v (Ta) 25. t>'^ a i^ (Cr) OiJ'^ 
[0 10 5] 

ifi. z:m^b^*(Si02)> mt^ y y')t;J^{YzQz). y yit^^tv J^^m^^). mt^^^{ 

Cr203)^ Sm^fkiJ' >^>'^(Ta205)^ 2m'fl:-^-:^(Nb2 05)> ZMit^ ^ y (.TxQz) . ~m.itV 
;V3^.i^A(Zr02), -m'fb^^7-'ir A(Hf02)Jttrm<b7>:J^>(La203)<^f|'^i!'^*J < hi> 

[0 10 6] 
[0 10 7] 
[0 10 8] 

m^j:n^i^yy=^M^^}^^My'yit^-vj^-7')v (pfpe) ^<oyyi^jh(DWLi^t:m 

[0 10 91 
[Olio] 

tfz. ±^<D^m:n(oMmKi^\^^xi±.^mtit^^<Dy^^^m(om^it^m^<oy'~-^< 
tzHK :^^<Dmmmi!i^2 p p t}ikTx^^mMtfzii%mmmii^9 5%jy.±-e*^t»Ki^ 

[0 111] 

. zfuzj^x.x^^mm^tfzitmm'i^x ^mm\^xi>x\^^o 

[0 112] 

ty^c. ±5^<^#«oMt'i3v^-c{±. mmit^m=f-<7)yj^^^m<D^^ui>zyy'it-^^ 

^->'i7A(MgF2)m^fi£aL/c75^ itLlC'ftx.T-7';'>fb9 >'^'>'(LaF3). y^itT^Yuy^ 
fpd^iSxYz)^ y vVC^ y Y') ^ J^{Y?z)^ yyitJ^7^=^^•l>>{\^iF^)^ 7 '^b>'^ 7 ^ "i? A (Hf 
F4). '7>7<b^*yA(NdF3)> 7>>"fk:^'FU-'>A(GdF3)> V -;''fb-f •;'xU tf-^ A (YbF3) 
, 7-;/<bT''f X7°n->>i/A(DyF3)> "7 >;'<bT;v$ -'i' A (AIF3). ^ U 7 -f KNa3 AlFe) 
, h(5NaF- 3A1F3)^ ^'fbTJV^ --^ (AI2O3). ^m'fb2^«(Si02), nmti-^ 

v(Ti02), mit^^^'y'^^oiso). iimi\:^^y=-'>'^(M02). m'fii^'OAtooa). urn 
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10 1 1 31 
[0 1141 

(MgF2)S.0'':7';"fb'f -^^ h U -i^ A(YF3)i::ov^-c{i. ^ U y^mi^^ ijMLT^ i: 

* ffl C i: :*«-C ^ o 
[0 1151 

y yi\:7y^yiLaFz)ii. ^^:^iiLT!}^ (Ill) l5T-^;i>:^5^7l&^mi=-<^^*|-fc L^iiJir 

^ o 

[0 1161 

^^(D^^^^m<Dm'^Kx y)^^^ixfzmMit^m^t<Dm(D-m^zmi^i^^^^^ x 

[0 1171 
[0 1181 

mm'izmi^xmfz-tm^mmi^umLx^^^^i)^ ^m^e- 12437 s-f-^^tcw^^ 
v> ^ i 9 *^^^*<?)« ^ L X X - V ^ ?s«<^ * xmm mmm^mm 
^mw-i 0-3 0 3 1 1 4-^^mizm^^fix\f>^ x^^j::^-T--y±i,zm^^^<om 

[0 1191 

tfz^ :^^mii. 0 - 1 6 3 0 9 9-f-<2r^. 0 - 2 1 4 7 8 3^^m 

. Jf#^2 000-50595 8 -t-2r#^i^§i^§ tl.TV>;2> i ■? IC, ^ :r.^\m<omfe}M&m 

(om^^mzi^mmx^^o 
mmm 1 1 

• [0 1 2 01 

0 8{±. Hife^Jfll tr:d-:6-^^it^^^T5 0O^^*^i-lIIT-$>;5>o M S Km-t X l,z 
. 5 2 <7)^^±IC, tJ' V >i?'fe=SrfflV>T. iJ' ^'tJ' ;V(Ta) ^ 1 0 n ^ 

mti^mms 3 ^^^ir^o ^^mtim^ms su. mss 2 h^'«;d3t<bm5 3 6^OTt^ 
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10 12 1] 

•r^fzi()(DmmummtLx^iku)i<zj: ^m^^i^^^mms 4^200 nm^m-r^o 

[0 12 2] 

^m^^x. ^JiM5 A<Dmmm^'S.^n±.^^^fzt><Dmm^LmM.mmh\^x^m.iYM 

m(Si02)m5 5=^:5 0 nm^m-r-So Cl^l-e. ^^i 5 2 <^li^«r 2 0 CC^StCtnlStf -2) 

:s&m^-bn^tfzii^m^-^^Wf^. 5 ox:ywm&.T(Dmm-c'tjamtfziti!^m^^d'Z^ 

(0 12 31 

M?fc#*i^5 0 'Srfflv^ -CHIP'S: If HI 9 {i. Cl<^*J&^Jl';6»:d»Sf^®^ll8 0 <dS 

m'k^-tm-^^^o m9iz^-t^^izu.m.^B on. -9->'y;v*:;v^^8 1, mn^y':fs 

2, mTfcW^tMB 3^ -7 T - > 8 4 y)m^-^fix\^^^o •9->y;^'^;v^5^8 

;i/^8 l<^)^Mt^itii^^*i^5 0<^m^«tJ3^'fbm5 3. ^Mm5 4, -m^fbS^CSiO 
2)115 5 76«fi£m$tLrv*;|>M7{»*OU ^^5^8 5 j;oTV-;V$tL-CV>;5.o mn^^-fS 2 

KX !9m7lc^*&^«8 3 75^<b'0t^:^i^^m7fc=^^■^■'>'•7T-^5'>'^5^ 8 4 ^^'LX^yy'}Vy!r^ 

inmzm-to ^^-e. /•^•;'7T-i5'>'^ 8 4{i> #m'i^°>'-/8 2<^mt!)^^^-^f>'7' 
nMzQi)^mir^h\ziiy). mim.^WLmzmMit^m=^^ q <o^mi}^h<r>m^-)jn\z 

10 12 4] 

f^mtl 8 0 \,zxm.i^it^m=}- 5 0 ±X-<^)m7K0Sliiia^5 5 O c m/1& ttj:^X^\iZWL 

i^ifeifa 2 ] 

10 12 5] 

HI o^i^ mMn2 izfj^^-^^mmyii^m'^s 8<Dm^tm-^mxh^o mi oizyj^-tx 
(Drnm^mmt Lx±{Au)izx^m^-^fi^^mme 0*200 nm^m-t^o 

jKli. ;^/N°^;' i5"J ^-iT&twJ; i^Mt/cm-^^ 1 p p t JlJlTT-ib^o 
[0 12 6] 

^tc, 2 0 0'C(wlinl^L:t^:5 5 9<^^±<7)^^m6 0<75OTi'> y ^ i^'^* 

«(si02)m6 1 =^5 0 nm^m-t^o ci^t?. 5 9oM* 2 0 0 'cmm^zum-r ^ 
umMmn. mm]&mtii:m.\^xmm,mikm-^^xy}m^^m^mm-r^^tii'-^^:h^ 5: 
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[0 12 7] 

sii^^^^5 8 ^:m^^xmm^n^fzo mMm 1 tmrn^. m 9 Kmiru.!^^8 0 

xmMit^m^ 5 8 ±TOS7K<^^l!liSJS>6* 5 0c i ^ t'lfe^ L. 3 0 B 

immm s i 

[0 12 81 

hfz}iiK.SL-'^ti:WM-^i\ 0 nmJJJL±T2b-S;i«. 3 ~ 5 n nK^l^t^^SV^t: ^>^^:tJ ^: LT 
[0 12 9] 

■t^/ia6<^M<lftKmt LT^(Au)lCj; tL;i>^JRm6 8^ 2 0 0 nm^mi-'5>o 

[0 13 0] 

sii^^^i^e 5 ^m\'^rmm^n<^fto mmm i tn^i::, m 9 tc^i-t^i^^s 0 ic 

m (SIMS) xmrnyt^m"^ e 5 O^®:** ^0^$:fr|6]tw^L T OXtKO^^ S: fFflfi L ^ 
[0 13 1] 

[0 13 2] 

0 1 2 {±. Jt^f^lC;&^>{)^;&^^i§5fc^^i^7 0OmB£^^1-|liT*2b'S)o mi 2lC^-ti^ 

frc, ^:5 7 i<^^^_hic. 2 0 OViztmVfz^^i io)mm±K. 9')yifm^ 

fflv^r, -mm.m{^i02)mi 2=^2 0 0 nm^mi-^o ^^^^ -m'fk^*(si02)m7 2 

m}t^hfz}i>\,z^ WBmWi^m^^-\iztm-tho ttz. ik-Bm^^».tfz\tnn^^ 
5 o'cywm&^Tcommx-mmtfzitr^m^no'Z^m-^^^o 

[0 13 3] 

MM^^m^i 0 ^m^^^x^^^n^^fzo mmm 1 tmm.i<z. m9i,z^-r^^^8 0 k 

xmM^^m'iFl 0_h-e<7)fi7R6O#i6jiS^^5 0 cm^^'t^j:^ 3 0 

(T^myi^Um^n'otzo "tom^. z:m'fb^«(Si02)M7 2ll{47lCi^9y?.i5^-76«^i§nI|g* 

m^xmai^^^-t^fztbs m^±^m=ir7 o(Dmmiz^m^fix\,^^m<o\H^^n:^-i)m 
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[0 13 4] 
[0 13 5] 

[0 2 1 1^ 1 0|IM<^5^i^ if-ii- h ^mUt^^ P L (Dit^m=P 4 05fe^«|5 4 A t X :6r 

[US] miomM<DMWjzTb-fy-^i&B±^^^pL(D^^m'^4<D^^UAAt. y 
[114] mi (om^(DmmK-ib-ii)-i>it^m^4 t'y^^^Yfii<Dm^<oWLii^7 (DWi^R 

[US] mmmi<Dm:M^^m'^<Dmj^'^^-tm'^^^o 

[119] ^ife^?B 1 <^^.^^(7)#^=^^i-|lX'2b^o 

[^101 mmm2(DmM^^m'f-(om^^^i-m-c-:$>:ho 

[Hill lli&M3<^@aa3fe^S^^O«^=£:^t-EI-e*-2.o 

[HI 2] JJ:!g(!#flo^3S^^*T-<^«^«r^-tia-e*^o 

[0 13 6] 

R • . - v-?^^';v. PL • • -ig^^fe^^. W - • • '^^>'^> 1 • • • 4 
, 32 • • 'MM^^mir. 4 A, 3 2A- • - mm^^mi-(0^ :^^^m(r>^t^U. 4B 
, 3 2 B • • • mMt/t^m=T-<DT~^'^-M. 5 ♦ • • ?a#tt#&^fi> 6 • - • fl8L#ll]JR^ 

7 • • • 9 • • • Z;^T--i^> 1 0 • • • XY>^r-v\ 1 4 • • • itUI^^ 
. 2 1 . 2 2 • • • m^m. 21a~21c, 22a~22c--- »ftiJ-^ 2 3 . 
2 4 • • • mW^> 23a, 23b, 24a, 24b - • • SSX^' X;!/, 8 0 • • • 

8 1 • • • -9->•/;Vxi^;v^, 8 2 • • 8 3 • • • m7N.#^^^fi> 8 4 
• • • y 7 T - ^ ^ ^ . 8 5- • • 0 U > 
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